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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are a liquid crystal display characterized by comprising the following, and at least one side of an orienting 
film of the first substrate and the second substrate consists of the first orienting film and second orienting film, The 
second orienting film approaches a liquid crystal layer rather than the first orienting film, and the first orienting film 
has the character which carries out orientation of the approaching liquid crystal element almost horizontally to a 
substrate plane of the first substrate or the second substrate, A liquid crystal display characterized by an almost 
vertical thing to a substrate plane in a field which, as for the second orienting film, the orientation direction is 
changing continuously to a thickness direction, is almost level to a substrate plane in a field close to the first 
orienting film as for an orientation direction of the second orienting film, and approaches a liquid crystal layer. 
The first substrate. 
The second substrate. 

Consist of liquid crystal layers and a liquid crystal layer is held by the first substrate and second substrate, It is an 
orienting film to a field where the second either one of first substrate or substrate equips a field by the side of a 
liquid crystal layer with an active element connected at a picture element electrode and this corresponding to each 
pixel, the second either one of first substrate or substrate equips a field by the side of a liquid crystal layer with a 
common electrode, and the first substrate and second substrate approach a liquid crystal layer. 

[Claim 2]A liquid crystal display, wherein the second orienting film polymerizes and is created by membrane- 
formation-izing in a liquid crystal display of claim 1, after it forms a layer of low-molecular liquid crystal of 
photoreaction nature on the first orienting film and makes this a liquid crystal state. 

[Claim 3]In a liquid crystal display of claim 1, both orienting films of the first substrate and the second substrate 
consist of the first orienting film and second orienting film, The first orienting film has the character which carries 
out orientation of the approaching liquid crystal element almost horizontally to a substrate plane of the first 
substrate or the second substrate, As for the second orienting film, the orientation direction is changing 
continuously to a thickness direction, In a field close to the first orienting film, an orientation direction of the second 
orienting film is almost level to a substrate plane, In a field close to a liquid crystal layer, it is almost vertical to a 
substrate plane, and the permittivity anisotropy of a liquid crystal layer is negative, The first substrate equips a field 
of a liquid crystal layer and an opposite hand with the first polarizing plate, and the second substrate equips a field 
of a liquid crystal layer and an opposite hand with the second polarizing plate, A liquid crystal display, wherein the 
first polarizing plate and second polarizing plate are arranged so that a transmission axis may intersect 
perpendicularly mutually and 45 degrees may be accomplished to the direction of liquid crystal orientation at the 
time of voltage impressing. 

[Claim 4]ln a liquid crystal display of claim 1, both orienting films of the first substrate and the second substrate 
consist of the first orienting film and second orienting film, The first orienting film has the character which carries 
out orientation of the approaching liquid crystal element almost horizontally to a substrate plane of the first 
substrate or the second substrate, As for the second orienting film, the orientation direction is changing 
continuously to a thickness direction, In a field close to the first orienting film, an orientation direction of the second 
orienting film is almost level to a substrate plane, In a field close to a liquid crystal layer, it is almost vertical to a 
substrate plane, and the permittivity anisotropy of a liquid crystal layer is negative, The second either one of first 
substrate or substrate equips a field by the side of a liquid crystal layer with a light reflector, A liquid crystal display, 
wherein what is not provided with a light reflector among the first substrate and the second substrate equips a field 
of a liquid crystal layer and an opposite hand with a polarizing plate, and a polarizing plate is arranged so that the 
transmission axis may accomplish 45 degrees to the direction of liquid crystal orientation at the time of voltage 
impressing. 

[Claim 5]A liquid crystal display, wherein a light reflector serves both as either one of a picture element electrode or 
a common electrode in a liquid crystal display of claim 4. 

[Claim 6]In a liquid crystal display of claims 3 and 4, it has a phase plate in either between the second substrate and 
a polarizing plate between the first substrate and polarizing plates, A phase plate is arranged so that the lagging axis 
may accomplish 90 degrees to the direction of liquid crystal orientation at the time of voltage impressing, And a 
liquid crystal display, wherein the retardation is set up become equal to the sum of a retardation of an orienting film 
on the first substrate, a retardation of an orienting film on the second substrate, and a retardation of a liquid crystal 
layer at the time of a dark display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]ln order to make operation of various functions electronic equipment smooth, the importance 
of the interface is increasing. Without changing the gestalt of electronic equipment greatly, since it can carry, the 
liquid crystal display characterized by the thin shape, a light weight, and low power consumption is the best for 
these interfaces. If this is used for the monitor of a personal computer etc., the monitor which is not tiring easily 
even if direction and height can be adjusted according to a user's posture and it uses it for a long time will be 
obtained. The field of the invention to which this invention belongs is a liquid crystal display. 
[0002] 

[Description of the Prior Art]In the liquid crystal display, in order to control the orientation direction of a liquid 
crystal, the orienting film is used. There are a horizontal orientation film to which orientation of the liquid crystal is 
carried out at an angle near in parallel to a film surface, and vertical orientation films which carry out orientation 
vertically in an orienting film. 

[0003]In recent years, the super VA system which uses vertical orientation films for the OCB mode which uses 
vertical orientation films for one side of a liquid crystal layer, and both sides of a liquid crystal layer is announced, it 
is a wide viewing angle, and since it is a high speed response, attention is attracted. There is SID96 DIGEST p618- 
621 (1996) in the literature about an OCB mode, for example. There is SID 97DIGEST p845~848 (1997) in the 
literature about a super VA system, for example. 

[0004]lt can come, simultaneously vertical orientation films also came to attract attention. The mechanism to which 
vertical orientation films carry out orientation of the liquid crystal vertically to a film surface is not yet clear. 
However, the following is guessed about. As shown in drawin g 2, vertical orientation films consist of an organic high 
polymer which has the usually long side chain 2. If this is formed and it is an orienting film, as shown in drawing 3, 
the side chain 2 stands close together almost vertically to a substrate plane. It becomes perpendicular orientation in 
order that the liquid crystal element 3 may carry out orientation along with this. 

[0005]The polyimide system polymers which have an alkyl group in a side chain are mainly used for vertical 

orientation films. 

[0006] 

[Problem(s) to be Solved by the Invention]In the liquid crystal display element using vertical orientation films, a liquid 
crystal layer inclines with voltage impressing, and the tilt angle decreases. If the pre tilt angle is 90 degrees as the 
word "vertical orientation films" means, since the liquid crystal layer can incline by the same ease as any direction, 
it cannot provide the direction to which a liquid crystal layer inclines in a certain fixed direction. In this case, since 
many minute domains where orientation directions differ mutually at the time of voltage impressing occur, display 
properties are remarkably spoiled by a contrast ratio's falling or a hysteresis occurring again. 

[0007]In order to control oriented state change, as for the pre tilt angle of vertical orientation films, not 90 degrees 
but the direction to which a liquid crystal layer inclines, for example as about 80 degrees must be defined. And in 
the predetermined field in an indicator, dispersion in a pre tilt angle must be made small. 

[0008]A pre tilt angle is an angle which the average orientation direction of the liquid crystal layer close to an 
orienting film makes with a substrate plane here, and a tilt angle is an angle which the average orientation direction 
of the liquid crystal layer of a portion which is separated from an orienting film makes with a substrate plane. 
[0009]A pre tilt angle was not fully able to be controlled by the conventional vertical orientation films. For example, 
the stacking tendency of vertical orientation films is influenced by the stiffness of a main chain. When vertical 
orientation films have a linear shape upright main chain, the pre tilt angle will be about 90 degrees. Even if the 
rubbing method etc. are used for this and it performs orientation treatment, a pre tilt angle is about 90 degrees, and 
hardly changes. Vertical orientation films are flexible, when it has a random coil-like main chain, in a predetermined 
field, orientation of the liquid crystal cannot be carried out uniformly, but many very small fields where the 
orientation direction and pre tilt angle of a liquid crystal differ from each other mutually are formed. The direction of 
liquid crystal orientation of each very small field is influenced by the flow direction at the time of liquid crystal 
enclosure, etc. 

[0010]Thus, a pre tilt angle was not able to be controlled by the conventional vertical orientation films. The issue 
which this invention tends to solve has a controllable pre tilt angle, and is development of the vertical orientation 
films from which a high contrast ratio is obtained without a domain occurring. 
[0011] 

[Means for Solving the Problem]As shown in drawing 1 , vertical orientation films of this invention consist of two- 
layer. It is considered as the first orienting film 21 and the second orienting film 22 from a side close to a substrate. 
[0012]The first orienting film has the function to define a direction of an orientation direction of a liquid crystal 
layer, by defining a direction in which the second orienting film carries out orientation. The first orienting film is a 
horizontal orientation film, and the pre tilt angle is in the range of 2 times or more and 20 degrees or less. If the first 
orienting film is an organic high polymer of a polyvinyl alcohol system, and an organic high polymer of a polyimide 
system, for example, orientation treatment can be carried out by the rubbing method mass production technology 
was already established. Or if the first orienting film is used as a photo-oriented organic high polymer like a polyvinyl 
cinnamic acid again, orientation treatment can be carried out by optical exposure. In this case, a characteristic 
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change of a thin film transistor by static electricity does not arise like the rubbing method. 

[0013]The second orienting film has the function to define a pre tilt angle. It is vertical orientation films, the second 
orienting film applies low-molecular liquid crystal of photopolymerization nature, after forming the first orienting film, 
and after it makes this a liquid crystal state, photopolymerization of it is carried out and it forms it. Or after applying 
again a solution containing low-molecular liquid crystal of photopolymerization nature after forming the first orienting 
film, and removing a solvent, low-molecular liquid crystal of photopolymerization nature is made into a liquid crystal 
state, and photopolymerization is carried out after that and it forms. In order to apply the second orienting film 
according to a comparatively hypoviscosity liquid state in the above preparation method, control and its equalization 
of thickness are easy. 

[0014]An example of molecular structure of low-molecular liquid crystal of photopolymerization nature used for the 
second orienting film is typically shown in drawing 4 . It has the photopolymerization group 4 at the end, has the end 
group 7 at another end, and comprises the bond part 5 which combines the MEZOGEN group 6 combined with an 
end group, and a MEZOGEN group and a photopolymerization group. Since a photopolymerization group is in an end, 
there is little steric exclusion, and photoreaction arises at a high rate. Since the molecule is unsymmetrical, it is 
hard to produce a smectic phase. Since it becomes a nematic phase in a wide temperature requirement, there is 
comparatively little temperature dependence of visco elasticity, and orientation control is easy. 
[0015]If a photopolymerization group is made into an acrylic group, photopolymerization will become possible by 
ultraviolet rays of long wavelength rather than 350 nm, and it will become difficult to produce a photolysis by 
irradiation light. If an acrylic group and a basis which has pi electrons, such as a phenyl group, to a part in which 
conjugate is possible are arranged, photopolymerization will become possible by ultraviolet rays of long wavelength. 
Since an absorbancy index increases, optical irradiation time can be shortened and a throughput at the time of mass 
production can be improved. 

[001 6] Although orientation direction of a mechanism regulated with an orienting film of a liquid crystal layer is not 
clear, if it sees with a molecular level, it will be considered to be the cause that an orienting film molecule and a 
liquid crystal element form an association condition of a certain kind. And if the molecular structure uses a thing 
similar to a liquid crystal element for an orienting film molecule, it will be easy to form an association condition, and 
it is thought that the stacking tendency of a liquid crystal is stabilized. 

[0017]An alkyl group and a nonpolar group like a hydrogen atom are introduced into an end group of a liquid crystal 
element, for example. A cyano group is introduced into a liquid crystal for low voltage drives. Polar groups, such as a 
hydroxyl group, a nitro group, and a halogen atom, and an alkyl group by which all hydrogen was replaced with a 
halogen atom in part other than a cyano group are introduced. In particular, in a high resistance liquid crystal for an 
active drive, an alkyl group containing a fluorine atom or a fluorine atom is introduced. If an end group of 
photopolymerization nature low-molecular liquid crystal used for the second orienting film is made to be the same 
as that of an end group of these liquid crystal elements, after employing a special feature of each liquid crystal 
efficiently, stable perpendicular orientation will be obtained. 

[001 8]a MEZOGEN group of a liquid crystal element — an annular group — the singular number — or more than 
one are included. As shown in drawing 14 , an annular group A phenyl group (a), a cyclohexyl group (b), and a 
naphthyl group (c), Double structure to (d) and a cyclohexyl group One or structure (e) - (h) introduced two, Or they 
may be structure (i) which replaced a carbon atom of a cyclohexyl group with an oxygen atom again, structure 0) 
which replaced a carbon atom of a cyclohexyl group with a nitrogen atom, and structure [ which replaced a carbon 
atom of a phenyl group with a nitrogen atom ] (k) - (o). A halogen atom may replace these singular number or two or 
more hydrogen atoms. It is in a tendency for a temperature requirement used as a nematic phase to rise, so that 
the number of annular groups increases, for a double reflex to increase, and for viscosity to increase. 
[0019]Two or more annular groups may be coupled directly, and may be combined via an ester group, a diazo group, 
and ethylene. An example of such a MEZOGEN group is shown in drawing 5 . (a) is the structure (biphenyl group) 
which two phenyl groups combined directly, (b) is the structure (bicyclo hexyl group) which two cyclohexyl groups 
combined directly, (c) is the structure (phenyl cyclohexyl group) which a cyclohexyl group and two phenyl groups 
combined directly, (d) is the structure (triphenyl group) which three phenyl groups combined directly, (e) is the 
structure (tricyclohexyl group) which three cyclohexyl groups combined directly, (f) is the structure which two 
phenyl groups combined via an ester group, (g) is the structure which two phenyl groups combined via an ethyl 
group, (h) is the structure which two phenyl groups combined via oxygen, (i) is the structure which two phenyl 
groups combined via a diazo group, (j) is the structure which replaced two hydrogen atoms of 0) with a fluorine 
atom, and (k) is the structure which two phenyl groups combined via azo. If a MEZOGEN group of 
photopolymerization nature low-molecular liquid crystal used for the second orienting film is made to be the same 
as that of a MEZOGEN group of these liquid crystal elements, after employing a special feature of each liquid crystal 
efficiently, stable perpendicular orientation will be obtained. 

[0020]A bond part may be an alkyl group. If the number of chains is one or more, photopolymerization will be 
performed efficiently, without receiving steric exclusion of a MEZOGEN group. If the number of chains is ten or less, 
a fall of the degree of orientation order of a liquid crystal by a flexible alkyl group will not arise. 
[002 1]A direction of the low-molecular liquid crystal 8 of photopolymerization nature applied on the first orienting 
film is determined by orientation direction of the first orienting film. The tilt angle changes with the distance from 
the first orienting film, as shown in drawing 6 (a). In respect of touching the first orienting film, orientation restraining 
force of the first orienting film is dominant, and a pre tilt angle is equal to a pre tilt angle of the first orienting film. 
Since orientation restraining force of the first orienting film becomes weaker as it separates from the first orienting 
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film, a tilt angle increases in response to influence of surface tension. If thickness of low-molecular liquid crystal of 
photopolymerizati on nature is made thick enough, by an interface of an opposite hand, influence of surface tension 
will become dominant to the first orienting film. Therefore, if thickness of low-molecular liquid crystal of 
photopolymerization nature is adjusted, a tilt angle in an interface of an opposite hand can be set up to the first 
orienting film by within the limits from a pre tilt angle of the first orienting film to 90 degrees. 
[0022]By carrying out photopolymerization of this, it is combined mutually and low-molecular liquid crystal of 
photopolymerization nature serves as the second orienting film 22. At this time, a portion (an end group, a 
MEZOGEN group, and a bond part) besides optical coupling Motomochi of low— molecular liquid crystal is membrane— 
formation-ized, maintaining most orientation directions in a liquid crystal state, as shown in drawing 6 (b). In order to 
carry out orientation of the liquid crystal element 3 close to the second orienting film along with an end group and a 
MEZOGEN group in an approaching interface, a tilt angle of a liquid crystal layer becomes within the limits from a 
pre tilt angle of the first orienting film to 90 degrees. Thus, in this invention, it becomes possible to control a pre tilt 
angle of a liquid crystal layer within the limits of 4 to 90 degrees. 

[0023]For example, a pre tilt angle is chosen from within the limits of the above as the following ranges in a liquid 
crystal display which makes a dark display a homeotropic orientation at the time of impressing no voltage. If it is 
considered as 90 tilt angles of a liquid crystal layer, a retardation of a liquid crystal layer will be set to 0 nm, and if 
two polarizing plates are arranged on condition of crossed nicols to the upper and lower sides, an ideal dark display 
of 0% of transmissivity will be obtained. Although operation normal as mentioned above is not obtained in 90 tilt 
angles, since a direction to which a liquid crystal layer inclines can be specified if it is 88 degrees or less, normal 
operation is obtained. And since a retardation of a liquid crystal layer is 0 nm substantially if a tilt angle of a liquid 
crystal layer is 85 degrees or more, a dark display near an ideal is obtained. Thus, what is necessary is just to carry 
out a tilt angle of a liquid crystal layer within the limits of 88 degrees or less 85 degrees or more in a liquid crystal 
display which makes a dark display a homeotropic orientation at the time of impressing no voltage. 
[0024]As mentioned above, in a field close to the first orienting film, tilt angles of the second orienting film are a 
horizontal orientation film and comparable [ about ], for example, 4 times, are taken for separating from the first 
orienting film, and increase gradually. Therefore, it may become a big value to such an extent that a retardation of 
the second orienting film cannot be disregarded. What is necessary is just to arrange an orientation direction of the 
second orienting film in the first substrate and second substrate so that it may intersect perpendicularly mutually in 
order for this to eliminate influence which it has on display properties. 

[0025]Or what is necessary is to arrange a phase plate between a substrate and a polarizing plate, to arrange the 
lagging axis again so that 90 degrees may be made to an orientation direction of the second orienting film, and just 
to set up the retardation equally to a retardation of the second orienting film. A retardation of a phase plate may be 
set up become equal to the sum of a retardation of a liquid crystal layer in the second retardation and dark display 
of an orienting film, and may compensate both a retardation of the second orienting film, and a retardation of a liquid 
crystal layer in a dark display. 
[0026] 

[Embodiment of the Invention]The contents of this invention are more concretely explained using an example. 
[0027]The concentration was made into 4% by using orienting film material SANEBA by "Example 1" Nissan 
chemicals incorporated company as a N-methyl-2-pyrrolidone solution. The spin coat method was used and applied 
to the substrate which consists this solution of borosilicate glass, and it heated to 250 degrees after that, and it 
calcinated for 30 minutes and membrane-formation-ized. Orientation treatment was performed to this by the 
rubbing method, and the orientation direction was appointed, and the pre tilt angle was made into 4 times, and it was 
considered as the first orienting film. The thickness of the first orienting film could be about 100 nm. 
[0028]The solution containing low-molecular liquid crystal and the photoreaction initiator of photopolymerization 
nature was applied and heated with the spin coat method on the first orienting film, and the solvent was removed. It 
irradiated with ultraviolet radiation, after heating this and making low-molecular liquid crystal of photopolymerization 
nature into a liquid crystal state. To the light source, far ultraviolet light was removed through the blue filter which 
has the maximum of a transmission spectrum near the wavelength of 370 nm using a low-pressure mercury lamp. 
Intensity of irradiation light was made into 1 W/cm 2 , and it irradiated with it for about 5 minutes. By this, 
photopolymerization of the low-molecular liquid crystal was carried out, it was membrane-formation-ized, and it was 
considered as the second orienting film. The thickness of the second orienting film could be about 300 nm. 
[0029]To the photoreaction initiator, it mixed at a rate of 5% to low-molecular liquid crystal of photopolymerization 
nature using Irgacur-651 made from Ciba-Gaeigy. 

[0030]A photopolymerization group is an acrylic group and the bond part used for low-molecular liquid crystal of 
photopolymerization nature what chain length is an alkyl group of 4, a MEZOGEN group is a phenyl cyclohexyl group 
and is a cyano group as for an end group. 

[0031]Two substrates with an orienting film created as mentioned above were combined so that the direction of 
orientation treatment of the first orienting film might become anti-parallel, and it was considered as the liquid 
crystal cell which has an intersection of the electrode of about 30 mm around. Permittivity anisotropy enclosed with 
this liquid crystal material ZU-3200 of Merck Co. which is negative. It was 80 degrees when the tilt angle of the 
average of a liquid crystal layer was measured by the crystal rotation method. 

[0032]Since the pre tilt angle of the first orienting film is 4 times, in the field which touches the first orienting film, 
the pre tilt angle of the orientation direction of the second orienting film is considered to be 4 times. The restraining 
force of the first orienting film becomes weaker as it separates from an interface with the first orienting film, 
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surface tension becomes dominant, and a pre tilt angle increases. In the interface which touches the liquid crystal 
layer of the second orienting film that separated 300 nm from the first orienting film, it seems that the pre tilt angle 
amounts to 80 degrees. The polarizing plate was stuck on the upper and lower sides of a liquid crystal cell on 
condition of crossed nicols. The transmission axis of a polarizing plate has been arranged so that the direction of 
liquid crystal orientation and 45 degrees may be made. When the displaying condition of the electrode intersection of 
this liquid crystal cell was observed visually, over the whole, it is uniform and display unevenness was not observed. 
Voltage was impressed to this and change of the displaying condition accompanying change of a pressure value was 
observed visually. Change of a display is uniform over the whole electrode intersection, and display unevenness was 
not observed. Thereby, it went across the pre tilt angle all over the indicator, and the sufficiently uniform thing was 
proved. 

[0033]As mentioned above, by having formed low-molecular liquid crystal of photopolymerization nature so that 
thickness might be set to 300 nm, and having controlled the orientation by surface tension and orientation 
restraining force of the first orienting film, the pre tilt angle crossed all over almost, and the vertical orientation films 
which are 80 degrees uniformly were obtained. 

[0034]In "Example 2" example 1, the thickness of the second orienting film was about 400 nm. It was 86 degrees 
when the tilt angle of the average of a liquid crystal layer was measured by the crystal rotation method like Example 
1. 

[0035]Although the voltage dependency of the displaying condition was observed like Example 1, display unevenness 
was not observed, but the pre tilt angle crossed all over the indicator also in this case, and the sufficiently uniform 
thing was checked. 

[0036]As mentioned above, by having formed low-molecular liquid crystal of photopolymerization nature so that 
thickness might be set to about 400 nm, and having controlled the orientation by surface tension and orientation 
restraining force of the first orienting film, the pre tilt angle crossed all over almost, and the vertical orientation films 
which are 86 degrees uniformly were obtained. 

[0037]The sectional view of the liquid crystal display of this example is shown in "Example 3" drawing 7 . The first 
substrate 1 1 is a product made from borosilicate glass, and thickness is 0.7 mm. The first substrate equips with the 
third orienting film 23, common electrode 17, and light filter 13 the order which approaches a liquid crystal layer at 
the side close to the liquid crystal layer 10. The third orienting film is the same as the first orienting film of Example 
1, and was formed by the same method as Example 1. A common electrode is a product made from ITO (Indium Tin 
Oxide), and the thickness is 200 nm. 

[0038]The second substrate 12 is a product made from borosilicate glass like the first substrate, and thickness is 
0.7 mm. The second substrate equips with the second orienting film 22, first orienting film 21, reflector 16, and 
active element 14 the order which approaches a liquid crystal layer at the side close to a liquid crystal layer. The 
second orienting film is the same as the second orienting film of Example 1, and was formed by the same method as 
Example 1. The first orienting film is the same as the first orienting Film of Example 1, and was formed by the same 
method as Example 1. A reflector is a product made from aluminum and the thickness is 200 nm. An active element 
is a reverse stagger type amorphous-silicon-membrane transistor (Thin Film Transistor, TFT). It is in contact with 
the drain wire and reflector of TFT in the through hole 15, and the reflector and the active element are insulated by 
the insulating layer 18 which consists of silicon nitride. The thickness of an insulating layer is 2 micrometers. As the 
direction of orientation treatment of the third orienting film and the direction of orientation treatment of the first 
orienting film grew into anti-parallel, they assembled the first substrate and second substrate. 

[0039]To the indicator, polymer beads 6 micrometers in diameter were distributed by the density of 150 per 1-mm 2 . 
Liquid crystal material ZU4792 by Merck Co. was enclosed, and it was considered as the liquid crystal layer 10. 
Since the pre tilt angles of the second orienting film and the third orienting film were 80 degrees and 4 times, 
respectively, they were able to make the liquid crystal layer hybrid orientation. 

[0040]To the direction of liquid crystal orientation, as the lagging axis intersected perpendicularly, it stuck the 
polycarbonate phase plate whose retardation in the wavelength of 550 nm is 270 nm on the side which does not 
approach the liquid crystal layer of the first substrate. On it, to the direction of liquid crystal orientation, as the 
transmission axis accomplished 45 degrees, it stuck the polarizing plate. 

[0041]lt measured in the state of gate opening of the impressed-electromotive-force dependency of the reflectance 
of the liquid crystal display element created as mentioned above. Reflectance of the magnesium oxide board 
measured on the conditions was made into 100% of reflectance. The minimum of reflectance was obtained with the 
impressed electromotive force 1.8V, and the minimal value was 1.2%. The maximum of reflectance was obtained with 
the impressed electromotive force 3.5V, and the maximal value was 26.5%. 

[0042]The signal side drive circuit 38 and the scanning side driving circuit 39 were connected to this liquid crystal 
display element, and it was considered as the liquid crystal display. This state is shown in drawin g 8. The picture 
element part with a size of about 100 micrometers x 300 micrometers created the SVGA type liquid crystal display 
perpendicularly located in a line 600 pieces and horizontally 800x3 pieces. Although the various patterns were 
displayed and those displaying conditions were observed visually, display unevenness in particular was not observed. 
Visual observation was performed by making the whole surface of an indicator into a dark display on the conditions 
which are the easiest to find out display unevenness. Also in this case, display unevenness in particular was not 
observed. 

[0043]As mentioned above, after controlling the orientation of low-molecular liquid crystal of photopolymerization 
nature by surface tension and orientation restraining force of the first orienting film, by having carried out 
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photopolymerization of this and having considered it as the second orienting film, the pre tilt angle crossed all over 
almost, and the vertical orientation films which are 80 degrees uniformly were obtained. By using this for the 
orienting film of one side, the liquid crystal display of the uniform hybrid orientation of a display was obtained. 
[0044]The sectional view of the liquid crystal display of this example is shown in "Example 4" drawing 9 . The first 
substrate is a product made from borosilicate glass, and thickness is 0.7 mm. The first substrate 11 equips with the 
fourth orienting film 24, third orienting film 23, common electrode 17, and light filter 13 the order which approaches a 
liquid crystal layer at the side close to the liquid crystal layer 10. The fourth orienting film and third orienting film are 
the same as the second orienting film and first orienting film of Example 2 respectively, and were formed by the 
same method as Example 3. A common electrode is a product made from ITO, and the thickness is 200 nm. 
[0045]The second substrate 1 2 is a product made from borosilicate glass like the first substrate, and thickness is 
0.7 mm. The second substrate equips with the second orienting film 22, first orienting film 21, picture element 
electrode 19, and active element 14 the order which approaches a liquid crystal layer at the side close to a liquid 
crystal layer. The second orienting film and first orienting film are the same as the second orienting film and first 
orienting film of Example 2 respectively, and were formed by the same method as Example 2. A picture element 
electrode is a product made from ITO, and the thickness is 200 nm. An active element is the reverse stagger type 
amorphous silicon TFT. 

[0046]As the direction of orientation treatment of the third orienting film and the direction of orientation treatment 
of the first orienting film grew into anti-parallel, they assembled the first substrate and second substrate. 
[0047]To the indicator, polymer beads 6 micrometers in diameter were distributed by the density of 150 per 1-mm 2 . 
Permittivity anisotropy enclosed liquid crystal material ZU-3200 by Merck Co. which is negative, and considered it 
as the liquid crystal layer. Since each pre tilt angle of the second orienting film and the fourth orienting film was 86 
degrees, it was able to make the liquid crystal layer the homeotropic orientation. 

[0048]To the direction of liquid crystal orientation, as the transmission axis accomplished 45 degrees in the side 
which does not approach the liquid crystal layer of the first substrate, it stuck the first polarizing plate 31 on it. To 
the direction of liquid crystal orientation, as the transmission axis accomplished 45 degrees in the side which does 
not approach the liquid crystal layer of the second substrate, it stuck the second polarizing plate 32 on it. It was 
made for the transmission axis of the first polarizing plate and the transmission axis of the second polarizing plate to 
intersect perpendicularly. 

[0049]The first phase plate 33 was inserted between the first substrate and the first polarizing plate. The first phase 
plate has been arranged so that the lagging axis may make 90 degrees to the orientation direction of the first 
orienting film. The total value of the thickness of the second orienting film and the fourth orienting film is 800 nm, 
and the double reflex of the second orienting film and the fourth orienting film is about 0.15. in consideration of 
changing in the thickness direction, as the orientation direction of the second orienting film and the fourth orienting 
film shows drawing 1 , in the double reflex of the average, supposing it is half [ of 0.15 / about 0.075/], the sum total 
of the retardation of the second orienting film and the fourth orienting film will be set to 60 nm. Therefore, the 
retardation of the first phase plate could be 60 nm. The retardation of the comparatively small value considered it as 
the thing made from polyvinyl alcohol uniformly obtained over the whole phase plate at the first phase plate. 
[0050]The impressed-electromotive-force dependency of the transmissivity of the liquid crystal display element 
created as mentioned above was measured in the state of gate opening. The back light 37 was put behind the liquid 
crystal display element, and the luminosity was made into 100% of transmissivity. The minimum of transmissivity was 
obtained with the impressed electromotive force 0V, and the minimal value was 0.2%. The maximum of transmissivity 
was obtained with the impressed electromotive force 5.5V, and the maximal value was 5.2%. 

[0051 ]The driver element was connected to this liquid crystal display element, and the SVGA type liquid crystal 
display was created. Although the various patterns were displayed and those displaying conditions were observed 
visually, also when visual observation was performed on the conditions which are the easiest to find out display 
unevenness, display unevenness was not observed by making the whole surface of an indicator into a dark display. 
[0052]As mentioned above, after controlling the orientation of low-molecular liquid crystal of photopolymerization 
nature by surface tension and orientation restraining force of the first orienting film, the vertical orientation films 
from which the pre tilt angle crossed all over almost, and became 86 degrees uniformly were obtained by having 
carried out photopolymerization of this and having considered it as the second orienting film. By using this for the 
orienting film of both sides, the liquid crystal display of the uniform homeotropic orientation of a display was 
obtained. 

[0053]About 26:1 contrast ratio was obtained by having compensated the retardation of the second orienting film 
and the fourth orienting film with the first phase plate. 

[0054]lt was predicted conventionally that the liquid crystal display using a homeotropic orientation is excellent in a 
visual angle characteristic, a contrast ratio, and temperature characteristics. However, display properties fell by 
generating of the domain, and image quality degradation, such as an afterimage, was also generated. It is uniform and 
the original high display properties of a homeotropic orientation can be realized by obtaining the homeotropic 
orientation where operation was stabilized. 

[0055]The picture element electrode was divided into two infinitesimal areas where the directions of liquid crystal 
orientation differ mutually in the liquid crystal display of "Example 5" example 4. Drawin g 10 (a) is the figure which 
looked at the picture element electrode from the substrate plane normal line direction. As shown in drawing 1 0 (a), 
let two infinitesimal areas be the first infinitesimal area 51 and the second infinitesimal area 52. The direction 55 of 
orientation treatment of the first orienting film in the first infinitesimal area is an opposite direction as mutually as 
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the direction 56 of orientation treatment of the first orienting film in the second infinitesimal area. Similarly, the 
direction 59 of orientation treatment of the third orienting film in the first infinitesimal area is an opposite direction 
as mutually as the direction 60 of orientation treatment of the third orienting film in the second infinitesimal area. 
[0056]In the first infinitesimal area, the direction 55 of orientation treatment of the first orienting film and the 
direction 59 of orientation treatment of the third orienting film are opposite directions mutually. The direction 56 of 
orientation treatment of the first orienting film and the direction 60 of orientation treatment of the third orienting 
film are opposite directions mutually also in the second infinitesimal area. Therefore, also in any of the first 
infinitesimal area and the second infinitesimal area, a liquid crystal layer becomes a homeotropic orientation, and the 
direction of a standup of the liquid crystal layer at the time of voltage impressing is an opposite direction mutually in 
the first infinitesimal area and second infinitesimal area, as shown in drawing 10 (b). Drawing 10 (b) is a sectional 
view of the picture element part of the liquid crystal display of Example 5, and since it is easy, it is describing only a 
liquid crystal layer, the first substrate, and the second substrate. 

[0057]When the visual angle direction was changed variously and display properties were observed, there was little 
change of the display properties accompanying change of a visual angle direction as compared with Example 4. The 
range of the visual angle direction where the display of a high contrast ratio is obtained had spread as compared 
with Example 4. 

[0058]If permittivity anisotropy impresses voltage to the liquid crystal layer of the homeotropic orientation which 
consists of a negative liquid crystal material, the average orientation direction of a liquid crystal layer will incline to a 
substrate plane. With the anisotropy of such liquid crystal orientation, the display properties of a liquid crystal layer 
change with visual angle directions. In the field which contains the average orientation direction and substrate 
normal of a liquid crystal layer especially, especially change of display properties when a visual angle direction is 
changed is large. 

[0059]In this example, change of the display properties in the field containing the average orientation direction and 
substrate normal of a liquid crystal layer was able to be offset by having divided stroke matter into the first 
infinitesimal area and second infinitesimal area. The range of the visual angle direction where the display of a high 
contrast ratio is obtained by this was able to be extended. 

[0060]The picture element electrode was divided into four infinitesimal areas where the directions of liquid crystal 
orientation differ mutually in the liquid crystal display of "Example 6" example 4. Drawing 1 1 (a) is the figure which 
looked at the picture element electrode from the substrate plane normal line direction. As shown in drawing 1 1 (a), 
let four infinitesimal areas be the first infinitesimal area 51, the second infinitesimal area 52, the third infinitesimal 
area 53, and the fourth infinitesimal area 54. 

[0061]The direction 56 of orientation treatment of the first orienting film in the second infinitesimal area makes 90 
degrees to it 55 and the clockwise rotation in the first infinitesimal area. Similarly, the direction 57 of orientation 
treatment of the first orienting film in the third infinitesimal area makes 90 degrees to it 56 and the clockwise 
rotation in the second infinitesimal area. The direction 58 of orientation treatment of the first orienting film in the 
fourth infinitesimal area makes 90 degrees to it 57 and the clockwise rotation in the third infinitesimal area. The 
direction 55 of orientation treatment of the first orienting film in the first infinitesimal area makes 90 degrees to it 
58 and the clockwise rotation in the fourth infinitesimal area. 

[0062]The distribution as the direction of orientation treatment of the first orienting film also with the same 
directions 59-62 of orientation treatment of the second orienting film is shown. 

[0063]In the first infinitesimal area, the direction 55 of orientation treatment of the first orienting film and the 
direction 59 of orientation treatment of the third orienting film are opposite directions mutually. It is the same also 
in the second, third, and fourth infinitesimal area. Therefore, also in which infinitesimal area, a liquid crystal layer 
becomes a homeotropic orientation, and the directions of a standup of the liquid crystal layer at the time of voltage 
impressing differ by a unit of 90 degrees mutually in each infinitesimal area, as shown in drawing 1 1 (b). Drawing 1 1 
(b) is a sectional view of the picture element part of the liquid crystal display of Example 4, and since it is easy, it is 
describing only a liquid crystal layer, the first substrate, and the second substrate. 

[0064]When the visual angle direction was changed variously and display properties were observed, even if it 
compared change of the display properties accompanying change of a visual angle direction with Example 5, there 
was. [ still less ] The range of the visual angle direction where the display of a high contrast ratio is obtained had 
spread rather than Example 5. 

[0065]As Example 5 described, the display properties of a liquid crystal layer change with visual angle directions for 
the anisotropy of liquid crystal orientation. In Example 5, the visual angle change of the display properties in the field 
containing the average orientation direction and substrate normal of a liquid crystal layer was offset, and the viewing 
angle range was expanded. In this example, the visual angle change of an average orientation direction, the display 
properties in the field containing a substrate normal, and the display properties in the vertical plane was offset 
further. The range of the visual angle direction where the display of a high contrast ratio is obtained by this was able 
to be extended further. 

[0066]The sectional view of the liquid crystal display of this example is shown in "Example 7" drawin g 12 . The first 
substrate 1 1 is a product made from silica glass, and thickness is 1 .0 mm. The first substrate equips with the fourth 
orienting film 24, third orienting film 23, and common electrode 17 the order which approaches a liquid crystal layer 
at the side close to the liquid crystal layer 10. The fourth orienting film and third orienting film are the same as the 
second orienting film and first orienting film of Example 2 respectively, and were formed by the same method as 
Example 2. A common electrode is a product made from ITO, and the thickness is 200 nm. 
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[0067]The second substrate 12 is a product made from single crystal silicon, and equips with the second orienting 
film 12, first orienting film 11, reflector 18, wiring section 38, and active element 14 the order which approaches a 
liquid crystal layer at the side close to a liquid crystal layer. The second orienting film and first orienting film are the 
same as the second orienting film and first orienting film of Example 2 respectively, and were formed by the same 
method as Example 2. A reflector is a product made from aluminum and the thickness is 200 nm. An active element 
is a KOPURENA type MOS (Metal Oxide Semiconductor) element. 

[0068]As the direction of orientation treatment of the third orienting film and the direction of orientation treatment 
of the first orienting film grew into anti-parallel, they assembled the first substrate and second substrate. 
[0069]To the indicator, silica beads 3 micrometers in diameter were distributed by the density of 150 per 1-mm 2 . 
Permittivity anisotropy enclosed liquid crystal material ZU-3200 by Merck Co. which is negative, and considered it 
as the liquid crystal layer 10. Since each pre tilt angle of the second orienting film and the fourth orienting film was 
86 degrees, it was able to make the liquid crystal layer the homeotropic orientation. 

[0070]This liquid crystal display element was connected to the driver element, and also it included in the projection 
optical system shown in drawing 13 , and was considered as the liquid crystal projector. A projection optical system 
carries out the spectrum of the light of the light source 40 with the dichroic mirror 45 of R, and the dichroic mirror 
46 of B through the infrared ray cut filter 41 and the ultraviolet ray cut filter 42, and sends it to the liquid crystal 
display element 50. The light which carried out the spectrum after that is summarized on one optic axis, and it 
projects on the screen 44 using the projector lens 43. 

[0071]The liquid crystal projector created as mentioned above was projected on the screen, and was measured in 
the state of gate opening of the surface brightness of a screen. The minimum of surface brightness was obtained 
with the impressed electromotive force 0V, and the minimal value was about 1.3 cd/m 2 . The maximum of surface 
brightness was obtained with the impressed electromotive force 4.8V, and the maximal value was about 440 cd/m 2 . 
[0072]Since a liquid crystal layer was a homeotropic orientation, there was also comparatively little change of the 
display properties by a temperature change. 

[0073]As mentioned above, after controlling the orientation of low-molecular liquid crystal of photopolymerization 
nature by surface tension and orientation restraining force of the first orienting film, the vertical orientation films 
from which the pre tilt angle crossed all over almost, and became 86 degrees uniformly were obtained by having 
carried out photopolymerization of this and having considered it as the second orienting film. By using this for the 
orienting film of both sides, the liquid crystal projector of the uniform homeotropic orientation of a display was 
obtained. 

[0074]ln the liquid crystal display of "Example 8" example 3, when creating the second orienting film, liquid crystal 
material ZU4792 by Merck Co. used for the liquid crystal layer was mixed 50% to low-molecular liquid crystal of 
photopolymerization nature, and photopolymerization was performed. The composition of the second orienting film at 
this time is shown in drawing 15 . As the liquid crystal element which carried out photopolymerization is met, the 
liquid crystal element of ZLI4792 is carrying out orientation. The liquid crystal cell was created using this and the 
liquid crystal layer was formed. Since the liquid crystal element of ZU4792 in a liquid crystal layer and it in the 
second orienting film are mixed by thermal diffusion, the orientation regulation by the second orienting film 
permeates easily by a liquid crystal layer, and it seems that the oriented state of a liquid crystal layer is more 
stable. 

[0075]When the impressed-electromotive-force dependency of the reflectance of the liquid crystal display element 
created as mentioned above was measured, the almost same display properties as Example 3 were acquired. In this, 
although the displaying condition was visually observed as a SVGA type liquid crystal display, display unevenness in 
particular was not observed. 

[0076]As mentioned above, the liquid crystal display of the uniform hybrid orientation of a display was obtained by 
mixing liquid crystal material ZU4792 of a liquid crystal layer at the time of the second orienting film creation. 
[0077]ln the "comparative example 1" example 1, the orienting film was used only as the first orienting film, and the 
polyimide system polymers which have an alkyl group in a side chain were used for the first orienting film. When the 
tilt angle of the average of a liquid crystal layer was measured by the crystal rotation method like Example 1, it was 
about 90 degrees. 

[0078]The voltage dependency of the displaying condition was observed like Example 1. The countless domain was 
observed by the indicator when voltage was impressed. 

[0079]As mentioned above, since the direction of a standup of the liquid crystal [ tilt angle ] at the time of voltage 
impressing in about 90 degrees did not become settled, the countless domain occurred at the time of voltage 
impressing. 

[0080]ln the "comparative example 2" comparative example 1, rubbing treatment was performed to the orienting 
film. Rubbing width was changed variously and rubbing treatment was performed. 

[0081] Rubbing width is the width of the portion to which a rubbing roll touches a substrate. A rubbing roll is 
arranged so that the portion of the textiles at a tip may touch a substrate, but since textiles hit a substrate more 
strongly so that a rubbing roll approaches a substrate, orientation treatment of the orienting film is carried out more 
strongly. 

[0082]When the tilt angle of the average of a liquid crystal layer was measured by the crystal rotation method like 
Example 1, also in which rubbing width, it was about 90 degrees. When the voltage dependency of the displaying 
condition was observed, the countless domain was observed by the indicator also in which rubbing width. 
[0083]As mentioned above, even if it changes the conditions of orientation treatment the tilt angle is constant at 
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about 90 degrees, and cannot control a tilt angle by the polyimide system polymers which have an alkyl group in a 
side chain. 

[0084]The polyimide system polymers in which the molecular structure of a main chain differs were used for the 
first orienting film in the "comparative example 3" comparative example 1 . The tilt angle was not able to be 
measured when the tilt angle of the average of a liquid crystal layer was measured by the crystal rotation method 
like Example 1. The countless domain was observed by the indicator when the voltage dependency of the displaying 
condition was observed in the state where voltage is not impressed. When the polarizing plate was used as crossed 
nicols in the state where voltage is not impressed and each domain was observed using the optical microscope, light 
was penetrating in each domain. It became clear from this that each domain is not a homeotropic orientation. 
[0085]As mentioned above, in the polyimide system polymers which have an alkyl group, the orientation of the liquid 
crystal may not be able to be uniformly carried out to a side chain depending on the molecular structure of a main 
chain. 

[0086]In the liquid crystal display of the "comparative example 4" example 4, the second orienting film and fourth 
orienting film were removed. The orienting film of the comparative example 1 was used for the first orienting film and 
third orienting film. 

[0087]When display properties were measured, the minimum of transmissivity was obtained with the impressed 

electromotive force 0V. However, the minimal value was 1.1% and a high value. Then, the countless domain was 

observed when the indicator was observed with the optical microscope. It was observed that light has leaked from 

the disclination between domains, and this caused that the minimal value of transmissivity was high. 

[0088]The afterimage was seen when the animation was displayed. This is considered to have produced, since 

growth and disappearance of disclination arose in process of impression of voltage, and removal. 

[0089]As mentioned above, in the polyimide system polymers which have an alkyl group, orientation control of a 

liquid crystal layer is not fully made to a side chain, and high display properties are not acquired. 

[0090]In the liquid crystal display of the "comparative example 5" example 7, the second orienting film and fourth 

orienting film were removed. The orienting film of the comparative example 1 was used for the first orienting film and 

third orienting film. 

[0091]This liquid crystal display element was included in the optical system, and it was considered as the liquid 
crystal projector. Although the minimum of surface brightness was obtained with the impressed electromotive force 
0V when measured in the state of gate opening of the surface brightness of the projected display, the minimal value 
was about 36 cd/m 2 and a high value. 

[0092]The cause by which the minimal value of surface brightness turned into a high value was the light leakage 
from the disclination between domains like the comparative example 4. 

[0093]As mentioned above, in the polyimide system polymers which have an alkyl group, orientation control of a 

liquid crystal layer is not fully made to a side chain, and high display properties are not acquired. 

[0094] 

[Effect of the Invention]According to this invention, controllable vertical orientation films are obtained in orientation 
change of the liquid crystal layer slightly and small accompanying [ in a pre tilt angle ] voltage impressing from 90 
degrees. If this is used for the liquid crystal display using a homeotropic orientation, a display will become uniform, 
and operation will be stabilized and a high contrast ratio will be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 jlt is a mimetic diagram showing the orientation mechanism of the vertical orientation films of this 
invention. 

[Drawing 2] lt is a mimetic diagram showing the molecular structure of the conventional vertical orientation films. 
[Drawing 3j lt is a mimetic diagram showing the orientation mechanism of the conventional vertical orientation films. 
[Drawing 4] It is a figure showing a general structure of low-molecular liquid crystal of photopolymerization nature. 
[Drawing 51 It is a figure showing the example of the MEZOGEN group of low-molecular liquid crystal of 
photopolymerization nature. 

[Drawing 6] lt is a figure showing distribution of the orientation direction in the second orienting film. 
[Drawing 7] It is a figure showing the sectional view of the liquid crystal display of Example 3. 
[Drawing 8] lt is a figure showing the appearance of the liquid crystal display of Example 3. 
[Drawing 9] It is a figure showing the sectional view of the liquid crystal display of Example 4. 

[Drawing 10] The distribution and the direction of liquid crystal orientation of two infinitesimal areas of [ in the stroke 
matter of the liquid crystal display of Example 5 ] are shown. 

[Drawing 1 1] The distribution and the direction of liquid crystal orientation of four infinitesimal areas of [ in the 
stroke matter of the liquid crystal display of Example 6 ] are shown. 

[Drawing 12] lt is a figure showing the sectional view of the liquid crystal display of Example 7. 
[Drawing 13] lt is a figure showing the composition of the liquid crystal projector of Example 7. 
[Drawing 14] lt is a figure showing the example of the annular group of low-molecular liquid crystal of 
photopolymerization nature. 

[Drawing 15] It is a figure showing the composition of the second orienting film of the liquid crystal display of 
Example 8. 

[Description of Notations] 

1 [ — A photoreaction group, 5 / — A bond part, 6 / — MEZOGEN group, ] — A main chain, 2 — A side chain, 3 - 
- A liquid crystal element, 4 7 [ — The first substrate, ] — An end group, 8 — Low-molecular liquid crystal of 
photoreaction nature, 10 — A liquid crystal layer, 1 1 12 — The second substrate, 13 — A light filter, 14 — Active 
element, 15 [ — Insulating layer, ] — A through hole, 16 — A reflector, 17 — A common electrode, 18 19 [ — The 
third orienting film, ] — A picture element electrode, 21 — The first orienting film, 22 — The second orienting film, 
23 24 — The fourth orienting film, 25 — The second orienting film before the photoreaction, 26 — The orientation 
direction of the second orienting film, 31 [ — Back light, ] — The first polarizing plate, 32 — The second polarizing 
plate, 33 — The first phase plate, 37 38 [ — Ultraviolet ray cut filter, ] — A wiring layer, 40 — A light source, 41 — 
An infrared ray cut filter, 42 43 — A projector lens, 44 — A screen, 45 — The dichroic mirror of R, 46 — The 
dichroic mirror of B, 47 — The polarization beam splitter of R, 48 — The polarization beam splitter of B, 49 — The 
polarization beam splitter of G, 50 — a liquid crystal display element and 51 — the — The very small field of one, 
and 52 — the — The very small field of two, and 53 — the — The very small field of three, and 54 — the — The 
very small field of four, and 55 — the — The orientation direction of the first orienting film in the very small field of 
one, and 56 — the — the orientation direction of the first orienting film in the very small field of two. 57 — the — 
The orientation direction of the first orienting film in the very small field of three, and 58 — the — the orientation 
direction of the first orienting film in the very small field of four. 59 — the — The orientation direction of the third 
orienting film in the very small field of one, and 60 — the — The orientation direction of the third orienting film in 
the very small field of two, and 61 — the — The orientation direction of the third orienting film in the very small 
field of three, and 62 — the — the orientation direction of the third orienting film in the very small field of four. 
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cooo9] vmcrmBfflMSgreii. yu^ii-bn^ 

^X^fc'^-fkU^rV^ SEEfflK#a3ftT5>'* r A3>f^ 

[0010] icoi o fc, A!3fee^fflB|6]fl8-e«::rUf- 
[00 11] 

[0012] m-commmim—<owtfom(omfo-t?>iT 
sm&ffitm&ztvtzvt-y-rmzj: oEfajaui-f 



(OX o fclHBWc J: &?IB? h ? vy;***>Wffiefca*± 
[0013] m~<0Ei6UStt7-Wf-;i/h««:^«>4«tg 

4fc. m-«OE(6lK5r Lt:mz%M.-&&<?>&friFm. 

[0014] m-crMmmzm^&im^t^i&^m 

^£4 £ . t> 3 -^sfcagtefcffig 7 fcff U 3fc4g2{;: 

tt^r* j< y**>«6 1 . xvyv&bimismittiii 

£ . ^a*#*Hsirc-;fc & fc#>X.X ? f - y 1 k < 

100 1 5] KM&mZmtliT 7 VJUmb^&b. 3 
5 0 n mi 0 t«««<?)SIJ'^T-3tM^*^rig(C^ •) , 

mmmzx * tfc< < vAtttx 

[0016] mkmcomfoiTfttfmfomizj: ->xm®iz 

zbtfzco-mb^tbtih. zlx. mfomfrFiz* 

jwmwl*-*^. m&<r>m\°\&i)miS£?hb%Lhix 
h. 

[ooi7] jg^H^^^stcji, mmrn^Mt 
t^mwcf-toi. o %i¥ffltm i mAZti.x » h . 4 in . 

^f-^-ttsr/u^/umimx^tix^h. h-coei6]M 

TS^SitE[Sj*^#4»ii6 . 

[0018] m^f-(r>^/yymim^mt:m&^ti 
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(c) , (d) . ^ 9 i/iumiz 2 i o & 

7t(i2o3>At7t«iS ( e ) - ( h ) , hhWiZtzi/ 

Ltcffim. < j ) . y *->^mc?>&mm?t:mm%L?TW 

WiLtztm (k)~(o) T'2>-?Tk<fclv Zix^n&m. 

h-yxi>i^\ mvt&<m.tfmz. & «ir*vf- -y 9 « t 

[0019] «R*)9ltt»imWlr£3iVO vc t> i 

iy (a)ii7x-/l/£j^«2oJg^L;fcfl|jg (t'7i 
-W) t-J>9 . ( b ) (is^o'v* >-n<g#jffl82o 
tS^LfcflBt (h'S^n^i^g) (c ) « 

Ayy.-)^9u^i^)v^)x'h y ). (d)ti^x- 
)i&wmm 3 Ltzwt (.hvy*. -;i^> -cj> 0 . 
< e > iti/?v^*is>\smtf\m3r>m-&Lt:ffim < h 

•Ji^o's.drs^S) T* 1 }. ( f ) Ji2oc07x— 

LXt&& U*r8tj§T-£> 0 . ( g ) tt 
2o«7i - ;Wg#xf-;P& £ ft LX t£& LfcflBtT* 

ifC*> 0 > ( i ) It irxryy xX/pga^>'T7'S$rtf-b 
T^L7t«jST'J)0. ( j ) \t ( j ) <02otf9*§gM 
^ £7 -ySJl^t-S^L^itT-fc 0 . ( k ) {i2-?<7> 
7x^;^*>*ryS5r^LT^L^jtTJ>S. am 

[00 20]ts^iT^/w£-cj>->-ct>.i:v\ -eo 
C0021] m-<nmm±.^mshi^tm^n^sSt 

Zixt. £iz*e»1-)l>hmi.* 16 (a) fciSUfcJ:3 
cm-wSrai^* 1 ^coffiiitc X o TStftr & . jps-oe 

<^Eisiffl«i*»iStS3t«). r/ishfttemm&wmw 

izm<-ttn£. tn-cr>mftmiziijLx%.ttmco#ffiX'it 
3m&j}<r>mw$Bmiz%&. zcotzib, im&&<?> 

R*tflS<Z>HW;:fc<t£ f-yp h ft Srm— WEl*]^or Vf- 
/l^fta>£>9 0&£TOEBl*ret£ST-£&. 



[0022] z\ti£%,mat^-&z b lei 0 , #fiiMx<o 
ffi*mKAtt£t *u m~<0ElSlM 2 2 i: & 

fc^Vyygfc&r&SP) ii. 06 (b) C^U:8fciB[ 

W\,z&V&3m^*V?yMz%i'3Xm*'th*:tb, 
SMaf-A' h^ti^-oElSjM^Wf-^ b 9 
OS^-C^KB^t^S. Z<OXolzLX. *%PnX'iZ 

•t&ztti^imzKh. 

[0023] mus. w±mmmmz}5ii&*j<*}-v 
vvtmfazm&kr&miigk^gimx'ii. iizmm 
mm*t=7vi-ii>hftzwF<7>i. otcsmitzmm- 

JffifaSco^ hft 9 0 St-TixJf ?SS®cO U 9=r- v a 
^{S 0 n m b % 0 , -C-C0±T£ 2 ft<D®3tffilrii3E-3 

yKo^ftfEs^h.^^^ o xnmmmcm&jitfft 

hKh . f-yu h« 9 0 ST(i|tr)*co «fc 3 IclESSri&fm 
»A>*t*V^**, 8 8SJaTT'J>fHf ftUitWK U&Z 

^ b ft A« 8 5 ®Ja±TJ>iX{f ?S H a B @W U ^ t- a V« 

^Elfil^Bg^ff-^^a^ilST-ti:. 

hftJ±8 5StLh8 8SJ2lTc!0Kfflrttc-mtf J:v\ 

[0024] flfifcOi 3 miiOE|Sl)^Of-;P hft{i 

m-^Eifij^a^-r&Micfev^r^Eifii^fcisis 
®, 4flffl8tc» o . m-<7)mftm>*t>Mtiziz 
rnixt£«izmttz>. -e-co^, ^zkoe^ik^'j^ 
t- ss a ywmx-% z^umiz*;* %miZ%&i&&tf 
*> h . ztitf$&m&izm?t®®zmm-tzti>t>iz 
m-wmmbws-comwLiztivzm-miftmnm. 

[0025] hh^\tttz. msmzmmbMimnm 

T9 0JSSr^:-tJ:otcESL. H^'J^f-^ay 
^^-^E(6]^) 'J^f-yaVtfK iS^-ttttf J; 
V\ fiffiScOU^x-^a^ti. ^-cOElSlKcO'J^x 

3 ybmkmz&ifzmikmcov f^-isayzmzm 

mtXiiJ:^. 
[0026] 

[0027] r^Sfe0q i j BM^^tt^^tt^ElSlK 
ttS-9-^xy<-^N-^<^-2-toU H^Mfc L 
T> -5-coilUSSr4%i: L^c. ClcO^JSSr*^^^^? 

«2 5 0JK*-PMaL.T 3 O^m&LX&mitLtz. 
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^ru^jvbm^mzL. w,-<7mftmt Liz. m— 

cOffitoB&OVRmim 0 0 n mi Ltz. 

[0028] ^tt<m.K^m&titmmm\*ts 
Tm&tm.£kvmt LtzmzmfM&mtLt:. %mtz 

«{5EE*ffi5^rSrfflV\ 7 0 n mttjgtCjgiiX 

1t*m&LiZ.mM1t<?mm*\Vi/ctf kLX¥)5tt 

mmmLfc. zttt,z£r)&tt?mikz%.miiL. &mt 

0 nmt Liz. 

[0029] 3tRlB^i^PJtC«±Ciba-Gaeigy|tMc0Irga 
cur- 6 5 1 £JHV\ ^^tt^^^&CttLT 5 

[0030] %M&&c»1&ft?Wli' a lzitXm&m<T? 

vjvmx-h o . ta-&gt&mmmg:ti i 4 <nT)v*>vmx'h 

[003 1] ULhoi 3 IzLXft&Lt: 2ft<7)Efaffittt 
3B-wEfiJ^Efi^:frfiaWF?T(;:*£> 
J: o Izmx-SbitX 0 wW?)C»W.m<?>$iM&ZG 

-? jutLtz. ztiizmmm&]m i nx'*>2>* 
/wttcDmiktfmzi. i -3 20 ozmxuz. m&m 

l0 0 3 2]m-<7MfaJ&<7)7'U1'>l'bfti£4mX'$>& 
•f&. m—<7)W!fom>e> 3 0 0 n m^/<:^-<0El6]^ 

tc«ff SrEPJDLT mffil^-fbtcff 3 ^«®<^-fk Sr 
BSETfBKU:. 3l^<^-fi'.<iiI«i£il3S:£fl'{::&oT 

[0033] ULhcost, KgL-s&co&iH'm&zmm 

#3 0 OnmfcSrS&tlS^U A'O-eoEftSr^ffiSI 

v%mva.±wzM.'>x&ir- iz 8 omx'hhm 
mmfimtf'&bixtz. 

[0034] rmtm2 j xftmtc&wr. t&-<?>m 



m%.LiZbZ*>. 8 6StS>-))t. 

[ o o 3 5 ] a*:., mmm i fc risk lt«^«h<o« 

t> 7i/f^ bm<m*&£mi,zm-? x%Mzm-x- 
h&zbzm&Ltz. 

[0036] JjLhOtttc. XM-&&cr>&ftTmikZmm 
im4 0 0nmbtc&mzf8J&L. tio*c?M&&$m 

m) b &~<nwsm<vwfamwx'W® tfzzbizx 
o . Tv^-ivy-nmnj-^m^zm.^x^-' tz 8 egx-h 

[0037] rsgsS09 3 j H7 K«)dk0^)ffiAf^ 
«T»9. J53<20.7mm T'J>&. ^-CO^^iJKftl 
8U23fc*3imSll Ibijy-? 4iV5\ 3*%z.X^ 

o » hmct 1 1 mmcoirmx'&m. Liz . -gam* i t 

O (Indium Tin Oxide) gT*&9 » *<75l8tff{i2 0 0 n 
[0038] m-comm 1 2 ttJS-cDSlSi: [§iaH;:**> 

wteffyzmx-h'). mzizo.iwiX'bh. w.z.<?m 
mm&mizmtt zwiz. m&mizi&m-t&mtzm- 

<0El*JSI2 2 tm-«0El6lM2 1 i:RStm«i 1 6bT9 
f- >f 1 4 fcflli-O** . mroEifiiMJiiissw 1 

wise: wEffii^fc ini«T'j> o . mmm 1 1 ra»o*«6"c 

ST'* 9 . HSW 1 i: mmnUmX'BfSL Lt: . Rl^fii 
(±r;P5S!T-*9, *cr>imi*2 0 0nmX'S>&. T7 
■r -i ym^im* ? #I«07t;w ? r x v- y 3 yjf M h 

7^yX^ (Thin Film Transistor, TFT) X'foh. 
TFTr>Y\s4 >&b%ttWmtX>V--fc-)V\ 5T3 

t±Sfl:^«*^6ttia«18T'ffi»§itTV^. tft 
^i^JiSCii2^mT-S.&. m-VSMtWi-cvmz 
Sr. SH«OE|6l^iEr6«!aa-6-|«ili:^-<OE|6j)SOErfil 

[0039] m^mzimm^e v mwj -?-f-x 

$r lmtf ft^O 1 5 OfflO^ST'ttifcL*:. *)V?mk 
<nm&iW- 14792 ££JAU iffifi® 1 Ot tfc. fjd 
OE^i:^H(!0Er6]^)r^^hftt±-f-^-rh.8 0 
S, 4JgT*J>&^. m&mZ>^7V-yYW$\b-?h 
ZbtfX'Ztz. 

[0040] m-omuni&HMizism L*\-mizim 

I550n mlCiiftS 'J ^x— g ioF2 7 0 n mTS> 
$;*y *--K*- hafflSSriifflfS^S^E^rfil^ 
LTS^-rsatUTttOftftJt. Sgfc-ewit-rd^ 
S:Sjg|S^?a a B B Er6n*rr6]tC» LT 4 5S2r«-r J: 3 C L 
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1 0 0 %k Lfc. R»*<Offi*ttffl*rtlBE 1 . 8 

fi9JJnmEE3. SVtftfeft, «ycIli26.5%tS>o 

[0042] i^iBEA«*«^ fcfS#fflHHBEI» 3 8 k 
5aEfflraiiIB3 9*^bTJBft«S»Bi:Lfc. - 
WBt«tH8fc*'*-. fcJ:*l 00/zmX300Acmc7) 
*S $^OH*»3&<IKfc6 0 Offl, flt(C8 0 0 x 3fIMA 

[0043] nu&mic ytm&&c?)te#Tm£ s a<7)mfo 

0. ru^h*3^HK±BtcaioTi&— (C8 0JBE-C* 

[0044] r ^Jfe^4 j 0 9 ic^MfcM^&fl^ 
*>0. H^(i0.7mm TJ54. ft— *>K«1 1U5KAJI 

i oKaa*-*-*^ »Mfcifi!^*«^JBH<oam 

K2 4fcftH<0ElfrlK2 3i:«iMffil 7 b#7-y 4 
)V?\ 3£ffl£TV*&. ftffl^EfaitkftZ^EfaMte 
iiSgfM 2 <^m— ^Er&JK fc ft— <oEl&lKfc: 

ITO»t*9, *<0|SJWi2 0 0nmT*&. 
[0045] ftZ<7)S& 1 2 teft-<0g*£k isia*c*^ 

<0Efa®!2 2 kSS-^)E|6lK 2 1 kHfftmfli 19k T9 
-f-f^*? 14SrffliT^4. ft~<7)EfaBlkft— <0E 

iwrii. -f-fi-en3ii£CT2^mz:^Erfi]Kkii— tf>Eft 

[0046] ft-<OS£kft:i<Og}g£ . ftHOEfiffil 
aoElpJSESKrfa £ Mh-^ErtK^EMa^W^KWr 

[0047] m^mz\m&tfib *im<nx» v-tr-x 

^lmm* J>*;9 1 5 0ffl<^flrC#»Lfc, iJWW*# 
tt#»T*ft */^«a^Jttt»Z L I - 3 2 0 0 £ 
f*AU iSa H aiat m-^E^KkmE^E^lMO 



[0048] »«-^«^?KftJB(c3fi« tsfirv^fflteli. 
ft-<0{fBfcfS3 1 ta3S»ft { »AErtI*rt*!:»tT4 5 

ifi»L*v*OKctt. fBZl^)ffil5t«3 2«r3ffiB«**fflftE 
[6j*|fil^LT4 5SSr«-rJ:'5t-t"CaS0Wt^- ft 

[0049] »-oK«k»-^>aBie«^iafc:tt. ft- 

ft— <0El6HR«0EW*|ftlCcjPt L-C 9 0JK£*rT <t "5 £E 
iUc, ftH^EfnlKkftEa^El&lK^ffiS^ 
IHI148 0 0 n mt'J) 0 . ft'^EflKkftH^EfiK 
<?>«ffl#ftt»0. 1 5T'£>6„ ftr<0Eftffili:ftE?)E 

rfiij^coE^^rf^^ia i (c^rratcff s^rr&i"CS<tLT^ 

5 U *<0¥%0«Jffl*r £ 0 . 1 5<0»¥# 

<00. 0 7 5T'£>£ k^&k. ftZLcoEWKkftH^E 

46, ^fiffltcO ij 3 6 0 n m h t^, 

ttffi«£#lc«oT%— teflfeft**!; h'-zur/i^- 
/WB<7)i><ok L£o 

[0050] ULh^J: -5 LXftf&Ltzm&mjm^c?) 

^ Ltz . m&^m^mtftz^ «y ? :M h 3 7 £s 

% . Z<7Mm:^& 1 0 0%k Ltz. j8»*a>ffi>Ni 

aunrnjEovTif^ti. fli/hfi(io.2%-e*o^. a 

a*c0fll*«EPln«E5.5V Gi*ffi<i5. 
[005 1 ] ^^0?Rf H ^S-?fcffi«6«^SrSSL"C S 

[0052] &±<?>mi£. jta^tt^ofi^aa^E^i 

£^ffi3S* k »^ErtBt^)Eiai3»W*-ttt» Lfett 
C ^n&3tfi^S^Tft~^Er6lKi:L3t^k^J: 

[0053] ft— ^EftRkftH^ElnlB^ll * 
f-y 3 y ^^-^ffi^T^m LfizZbttZj: 0. 1^2 
6 : lC03>-h^xMt^t#A>il^o 



!(7) 000-1 22066 ( P 2 0 0 0 - 1 2 2 0 6 6 A ) 



[0055] r^SfigJ 5 j Hi£M4 «>«A«^S«:« 
wt. H^fii5:?S^iE(fi]*(S]^5VHc^5:«,2o«om 
/MJWfcflMLfc. 010 ( a ) tiSigmfiSSrKtgTS! 
m&1}M>t>3.t:mx-$>h. 01 0 (a) (c**-*(c. 
2o^']^Sr^-^J^^5 1 . 

5 2 fc-ts. m-<ofij:^^ctJft*m-«oi2i6]KcoE 

|^Efi^:frfi5 6fc2^mfrfaT-*>&. I^SHc, 
9Ji. lg-«08S:/jN®iS^fctti»S=oi2f6i)l<7)i2i6)«ia 

[0056] ss-^/hfSJS-m, sfs-oEfiflioEfi 
5oa*(6] 5 5 1 mE.c?>mftm<?)Wifo!mi>ft 5 9 «42v> 

isiffiiioEiftijaa^risi 5 6 t s&H^Eftffia^EisjKyi^fl 
6o«5v^at*i6i'cabs. ^t. m—em/bimt 

O^TAIiHl 0(b) KSt^WB--0«'J'««i:»C. 

<oa/jN®JST{i5v^jS05rifii-c*6. 0 1 0 ( b ) am 
mm 5 <7>m$&?m&<?)wm®commx'& 0 , fsm<o 

s. 

[0057] «ft^***fc**'t»iRtttt*MIIL 

014CJt(8l/C4»5:a»-5;£. iSvvnvh^xMtoSI* 
isW&fit&ttriAlOSni. 9Bfe0l4tcJtftfcL-rj£*< 

[0058] isa^^ri±* 5 m^?sa««*^5:s*^ 
<t ousts, wc. mMwmwtiffobxuaiM* 

[00593 «ai»i-CI4-BW*JB-««M>««i:JR 

*ftbmm&z&ttmtz&»&&*m&<v%itzift& 

[00603 rmtm 6 j HiSM4 co?Sa^^St=fc 
wt» ffl*mffiS:^Effl:frffl:^VH=£$r*400a 
/h«flWfc:4MMUfc. 011 (a) ttW^BSEfcSS^Pffi 

^s^r(6i*^^/cET-*s. 011 (a> tc^-raic 

5 2. mE.Ota/MSlS5 3. mEHc0^hfSlS5 4ff- 



[006 1 3 IRZO«>J>^tcft*t**^fMlBt«>E 
foUmJjfo 5 6 tt , 3* — ODfiMfHStefc ft £ 5 5 1 
^ffHHlO(=9 0SSr^-r. HflMc. ff=*»toMRM£& 
lt&8-<OEl6]&<OEl6!5ag#l8l 5 7J4. »-*>«/MB 

«dMBWtefi»t*^^l«WW)Em««*rt 5 814, 
mH<08t/l^«fc:fcttS-e<X5 7 fc«»H39 K9 0Jg£ 
«rf . m-<OfSW^tStctJ»tSm-<OEl6lH<OEl6lil!ia 
^(6]5 5(4. 8W90«/WR«fc:tJtt&*fi5 84:«IHg 
9£9 0ft*4rf-. 

[00623 5&~oEfaJKoEfi*!ia:fj-r6j 5 9~6 2 
t>. »-WEl6lK<OElSU!!Sa^|6]fcK«<0*^i*grr. 

[00633 fr-agt'hfflttCtt. *-«Ert«w«m 
«W5fl*J 5 5 k»=OiMI»OEm«Bl*rt 5 9t42V^ 

tcatfrw-e**. m~, *=, »H<oaw>«we 

Jf(4**:+hoe>y?El»)fc: : $: , 3, a^mEEPinnSfcii 
ftl>$if a S^:fc*>Ji« < 9;frfi«401 1(b) iZTfrttftlz 

^mmx'im^iz 9 os-rotts:* .011 < b > 
i±mmM4comkm;gmnwm&<?>i8im\x't>*). « 

[ 0 0 6 4 3 «ft;«n*!£«*fc3e£T*ii*tttt*ttfcL 
ft £ 4 . «ft#l*W>SSflite:tt -3 »K1*tttf>*f k(4HM 

[00653 SOIW5?Sfi*W:«te. SAEftlOJttitt 
SfcW 5 •cJ4?g B 3 a)i«W%Ei6i^rta fc &K83S£*truS(;: 

[0 06 6 3 r IS6t^ 7 j 0 1 2 t,z*$mm<r)iMf&7f; 

smommmz^-t. m-cossi 1 u^/fyxmx- 

f>*). »«f«l. Omn -C'i>«>. IS-<Dffit£{4f8.fyil 0 
tifiS-rSulfc:, ?ffiSJi^)£tg' i ri.l©tclSEgcoElinBJ2 

egoEfaBii k JB=<oEi*iBi»4*<t'eiisatw 2 co^-o 
umx'B&LLtz. *m^mt\Tomx'3><). zomm 

<42 0 0 nmThh. 

[00673 m~c?mWL 1 2{4#feS^ 'J 3 ^ST-ife 

0. ftUt3&lteM:. «JM«ciffl»r*jBj[t=fBi: 
<0EI6)K 1 2 coEt*]K 1 1 kRSrttffi 1 8 fcES 
SSSSkT^x-f T'Sg^ 1 4«r«iTV^6. £~WEl6l 
BjtfcH-^EffiJFJIte, ^«l«B0!2«JMB-<»DEl»llH 
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t&-0)mft®izmmx'$> o . mmm2 1 mmmmx- 

(Metal Oxide Semiconductor) 

[0068] m-commkm-om*.* , nH^Efiiyt 
«9Er6]«ui:frr6] b m-^Effl^Efa^5l:firi6] 
IZ&L& LXtfLft-iLX tz . 
[0069] Sl^m:ttlEg#3 jum^U^ t'-XSr 

imm2 $>^o 1 5 offlo^jsr^siL^. mw$m*& 
tfnx-$>&*)i>?#.wicDmi' B $mz l i - 3 2 0 0 £^ 

AU fo^Bl 0 t Lfc. Ig-OKlfilKfclgE^Er&iM 
cDTUi-)l-hMi^-mi,8 6&X'hht:ib. i&? B JI£ 
ft* * V n e •■/ :? El*] b-t Z Z b tfX'Z tz . 

[0070] z<?>mfymm? zwmm^icmML . sg 
t^ii 1 3 izjp-f&m%&% i,z&x.&A,x'm,yn 

4)V94\b v V V 4 )V? 4 2 Srffi LT R«0^ 

6-c##u m&zt^m? 5 oizmz. ^tk^tttz 

m~^V>%M±.lz&b#>. WftWXA 3 £ffl^TX 
?'J-y4 4tcSS«-S. 

[0071] ULt<0«fc 5 tz LT^L^jg^rn^'i^ 

*t:x?ij->i,zmtL. xfv-ynmmmmzy- 
hx-yyntmx-mfeLtz. $rnm&?>m'mmm. 

S.0 V"C#£>*U 6i/JMI<i*<J 1.3c d/m*T*ojfc. 
^ffi»)S^fifc'c{iWJlimE4.8VT^#^n. Sfcttlti 
**J4 4 0c d/m* T&ofc. 
[0072] iK&Jia**;* * ho e * ? B0rcfc * 

[0073] jjukohkc, 3tm^ttw(g^?sa^Bi:(fii 
Sr^fflss^j b m-comfomnmfaMfflj} x$m Ltztk 

0. ri^f-^hft*<{j(ar^®ic;^o-c^-C8 6^{c^ 

[0074] rusiCTs j mmM3com&$5mwiz& 
v*t. &-<vwi\ii}mzftf&.~t&mz. m&mizm^t:* 
>u7#m<?>wi£k$m7LW92 &%&-&&v>&ft=?m&t,z 

5 0%m.£LXymiS : $:'<Tr>tz. Zcr>&f<Dm-<r,%lftm 
nffiiSLZmi 5K^-f . LtzittfLttizm r> X o 
IZLX7LU792 nmHtft^ffiifaLX^h. Zixtm^ 

xmtk-tji-zft&.L. WL&m&BtfLLt:. mamzx*) 
?ssji+wzLi4792 <m^?bm—<?>msim*<o%ix 
btfm.i*)i!!otzih, &-<?>fflftmzz.hWfifflfflwm 
&miz£*)imL*?t<. m&m<7>mfi#m& 

fct&i>cr>b!gJbtiZ. 

[0075] W±(OX ■? lzVXitf&Ltlffi!&7im=F<?) 

BUtimnmm&mff&zm&Ltibzz. gm&i3b 



sunt? t>umz®mz titcfr-? tz . 

[00763 fiLb««fc. ^-^ffi(6)^^^^?8[fil 
«i&fB*mZL 14792 felkKiOS^^-?: 

[0077] rftttWij j(tat0|i(c*j^-c, BrtHfe 
!fl-?>ElS]il<D.AiU SB^EliallfcJifflSgfKTyMr 

/H^SrStfgL*: Ji«9 0ST'J)-3Jt„ 

[ o o 7 8 ] t tz . mtm i b mmiz Lxm^vmnm 
mimazwrnitz. mmzmn-tzb. m^mzam 

<?>YX-<vW®mZixtz. 

[0079] vxtcomiz. ^)vvnmnj9 o&x-im 

KmnmzMfZ,mikcoiL*>±.&r)Jifotffet Z>%^tz 
[0080] rjt®^J2 j Jtf^JHclSV^T. BftURfc 

[0081 ] ^yymbii9^>^a-/uatmnzm 

MtmBLlzte-rh X o izWSth * { , 9 t'>-^o-/W*< 
AIRii i 0 Si < EflBUIS ttl> . 

[0082] $mmi twmz?vxffru—f—i,B 

>&Xi&ikmcV¥&)<?)i->l'bft : $:W%.LtzbZ*>. nix 

cr>7Ky7m< l zi3^xi>im9 omx°h-oiz. mmim 

^Xl>&^mz$mnv*-(ytfW&Z1xiz. 

[00 83] feLhoeUC. HWteT/Wr;l4E*^rt-*JK 
•J'f 5 HmiSf* : fr'(iEl6]3i!iStfO^:fr*^i.Tt,^h 
^|{itE(J9 0Sr-^T-*)0, ^h^5r0JffllT*^rj: 

[0084] r&mH3j immibi}±M<?>ft?mm 

HifeM 1 b V XflUa-r—zsa ^STiSS® 

covm<r>^frvni:m%.Ltzbz\?>. +n,\>n\mssx 
%%fr~ytz. n&zmaL&^8.x'm?rsV:m<om]£& 
&&zm&Ltzbz*>. mximztemciov^jytfm 

-aMzvx. ft&mmzm^x&vxj yZWIML 

±>K #H^^yJi*^<3i-hnt-y^Et6]r-ti^v^i: 

[0085] w±«o«c mmizTii>*»sm£ii~tz>x 

V4 5 K^SiJ^Tii. ^Stf^^Jttri^TJiaiS 
fcSj-KEfi-CS =3rv ^^r*«ft & . 
[0086] tifflMA j HJ6CT4 <0iKfi^^lHUt5 
vvt, S-^E(6]MtmE3<OEl6)KSr^v^„ ^/c. S 
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[0087] WnimzmfeLtzb z?>. mm<»&>b 
\±m\\W!£ovz"&t>tifc. ua»u m>miz 1 . 1 % 

VlStfOx 4 *7 "J *— S'a ^a'&ato&Wvt^&^AHH 
3K5*U iti*<SS*<r)«i/jNffl!Wa;v^i:<OSiaTJ>o 

[0088] »«*«*Lfci:C*, aflW**^ 

- b y^m&t m»#&. t « tJt t> cot &*> 

[0089] felhwKfc, flMHlcr/l^f-/U«Sr*t- 6jK 
[0090] rjt««5 j 9mM7<^A»i3£iKIC£ 

IrVfc. 

[0091] £»«lll»j^fc^1^^^tt*a^T« 
f D 7n i^'x ? ? t Ufc. Sat Lfc*S*e>*TO*K* y- 

9JjnSffi0VT^fe*tfet<0<0, m>mi*#)3 6 c d/ 

[0092] 8Bra0^ttOTftvHK£4r-»fclKH 

[0093] feLho»fc. B«fciT;P*/i>***rt-fttf 

[0094] 

[»BH<^»ft] *5MBfc:J:<x»f. 7Vf-/H^#9 oft 
i 9 i ;M*jWC/JnS < IBEEpinfcff 3 ffi M0Effil£fl: 

[Hi] ^mMeommmt^m^MfimmiTprtis^mv 

[02 ] «3lW!)aBElH»0*T1faSr*t«WH'C* 

[04 ] ^^<7)&^m£kco-Hm)%ffi&£^-tm 

[05 ] 3Ks^e<ofi^aEaw^vy^s<^**rr 
0-e**. 



[06 ] ®-<OEl6lKCtJ»t&Em*[6j^ffiS:grr0 

[07 ] mmms^m^imm^mmm^-rmx'h 
h. 

[m8\mm3ff)W.^mm.^m^m-^mx'h 
h. 

[09 ] mmmA^m^mm.nmmi^-fmx'h 
h. 

[010] HS£0!I5<7)^a^^lM<^-ffl#rttcfc^§ 

[0ii] mmmecoim^mmico-mmmzti^s, 

[012] mmm7<Dm&mjmwnwimmz*-?mx' 

[013] 9mm7<r>m8,7ai?* ? fcom&z^-fm 
x-bh. 

[014] mi&<o{&ttm&nmm<r>mz*?t® 
x-hh. 

[015] HJSM8«0?ffiSj^^Mcomr«E[fiI)l^ 

f&zak-tmx'hh. 

l-ZM* 2-W«, 3-JMWH 1 , 4-ftEOeg, 5 
6->/y^l, 7 8-3t»5tt 
4X8$B«ft. 10-iKIMK 1 l-*-tf>«aL 12 

73^, 1 1 6-^ltmfii. 1 7- 

£jKS. 18-J£li/f, 19-H*«ff, 21-m- 
WEfiJBL 2 2-m-<9ffi|6]BL 2 3-£SH^EflJBL 
2 4-SSB0EIML 2 5-5tKIBBfr<0^rcoElS]R, 

2 6-^-OE[6]^OE|6]^l6]. 3 l-Sg-<0«ft8L 

3 2-f*-?)S#8L 3 3-S8-<7){iffi8u 3 7-A'.y 
?7>fK 3 8-EtSUI. 4 0-#fflL 4 1 -fSyHS* 
•yf7-(;^. 4 2-JH*M&*'y h7^W. 43-tS; 
Itl^X. 44 -*?y->\ 4 5-R<0^O0'f7 
?S7-. 46™B»^?a>f7^S5-. 47 -R 
<7>S3fcf- y y ? . 4 8 • • • B CDM3£b'- A^T 'J 
•y*. 4 9-G<Z)H3fcb'-A.X7-y >y*\ 

^s^, 5 1 •m-om&mm. 5 2-m-<nm&m 
m. 5 5 

5 e-^-<om^mz^h^-<ms^Wk<^uwi 

|*k 5 7 - mHcOSii'-^(=fcftSB-^Er6]^El6] 
5 8-^EHw8i;^^tcfe<tl.lS-<7)E^«E 
I6l^rr6], 5 9— ^— <0gfcJ'iSigCfet*6mH<DE|6]K<D 
El6J^(6l. 6 0- mzi^8i^lStfcttS^Hc0E(6]K 
<OE|fi]^ri6], 6 l-^HcOSkJ^lStfcttSmHcoElfi] 
^)ErSj*l*]. 6 2-^0cOt8^®lSCfc»t£S=^E 
i*]H<0Ei«n^ri6i. 
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